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(1) 



(57) Abstract: COX-2 expression 
inhibitors which contain as the active 
ingredient dihydroxyacetophenone 
derivatives represented by the 
following general formula (1). These 
COX-2 expression inhibitors are 
useful in preventing cancer associated 
with the overexpression of COX-2 
such as colon cancer. 
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TIB— JBlj£ (1) -e^ns^tHn^>7-feh7iy>iiMfiM^i: 
bT^-rscox-2#8mwj#Jo COX-2 f&mWft&s *IM^©C0X 

-j&5£ ( i ) 
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mmm 

^rD'f Yfttiiimm (WTx NSAID ^8H«g-rS) fciu Jn&-fiE#J^*£Uh 
UTj£<^Jffl^nTVNS^J-e255o NSAID t±s 7n^^^7>i;>^ilT 

ji*y=>(x.— t^^t k cox ©Afflict ^-c^^nr 

t^o COX fete, fl&Sjtfc^cDm^re&S C0X-1 C0X-2©^£#^£ftT^ 

5o cox-i ^mb^©iiifiTj£<iB^* s me)ns©{z^bTs cox-2ti^^ 
m^^t3*5v>T®^tc^Asgi#^tLSo cox-2 <omm^^ -tM h#-r xj. 

Biol. Chem. 1990,256:10805-10808), h^^>, ^>-S^ttP*3S^(J. Biol. Che 
m.l992,264:25934-25938)^#M#LTV>£o tfafc^PJTfa&ST';* t U >fciu COX 

-l t cox-2 <D^?nizM\sTbmmmmft&*mm-rz&is!>iz^ mmmmrn 

©S'Jftffl^U§i:#^^nTOS(Arch.Intern.Med.l987.147:85-88)o ^<Dfz 
«)«?£ll^^tiT^-S COX-2 M^^rS^PH^J^ COX 

s {3 mms.mm © & t\ cox-2 © ^ ^ © & © & mjr#j iz mm -r s ^ t & 
T^fflTa5§^#^enso b/^Us cox-2 (D^M^m%w ^i^m^mr sis 
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Stt^^^o tztz.ii£*mBmt>&, cox-2 yu^— ?—(dt%uzux-<p— m 
fe?^idibfe^^^--e^MtfeAJii«^ffli\ cox-2 vm'wnfflft 

feVQWOX mtk^miL b£( J. Ethnopharmacology, 66: 227-233, 199 

9) 0 LfrvzcDxmr- cox-2 <Dmwmmfe&&mm$nfc<t&m±, t>-ffriz^ 

;i^'J >(berberine)CD<^T2fe5o ^<Dfz&>s COX-2 MtRPflS#J£^g ft »2Mft 
jt^^-T^c^ii, gmTiifflllT'&So Mcfltjig©^^ ^m»Jftffl{3 

&-H&#Jftff $K£S-3^T N COX-2 0^«J^W^J^»*^^^-r 3 d i; 
-fe^> (Carcinogenesis 20, 1945-1952, 1999 U 7 i;-JK 

^n-r Kgy^— ffioft&nfflfflteifiz^ cox-2 &mw®mm&mi&t>ftT^?>o 

teftnt cox-2 m^mm(Dmmmz'o\,^x(Dmm^mm^nx^^ 0 

t> ^affi^T(3^#^nTv^s«IB^^)h^3^-rSMMow^^^f o^h\±x 

#-?—mfc^7v-z-( ttt^ztmftmnmx, ^<<Dfc&ty)&mm-rz>iz& 
to^t&So -d£io, cox-2 mmwrnmiz-D^Tte. mm-m^mm^mt 

mmm^X-XmrnVLtlW ZO-mWp-rZ^ £j«£r£n£ (Cancer Res. 1993, 
53:1322-1327) 0 M?LX, JEm^m^^CDmmx^ COX-2 CDlgSlfcfcJS^nft^ 
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*fl§&-e i± COX-2 ©M^i^tit ^SCi: &W bfrlzg nt V ^ 5 ( Cance 
r Res. 1995,55:2556-2559, Cancer Res. 1995, 55: 3785-3789 )«, Ife^t, NSAI 

d izx^mm^.t:m<Di&-fi±, ^© cox-2 mm^mizm-^ < zzt-tf 

mM£tiX^2>o Mlz, COX-2 co^©PflS^ill;T^:M^(D<b^^W(che 
mopreventionk & £ U — ^©$gHfc#qTt££3B: -5 Z. h £3£ < £ 

© J; ? \z COX-2 ©IOTI§£iJ£fci: N *M^©^|ft^^CJ&fflT £ 3 pJttet£#& 

#2gBj3©ismf^ cox-2 (D^tmmMiz^wtc&^mm^m z-friz-rztt&iz^ 

C0X-2 ©^IWJCta^IiS^ftt £ d £ J3& 5c 

cox-2 (D&mm®im&&&~D<b&V!)<Dx? i)-->ymt lt. 

U — Ste^ A bfebF ^ISSW^ffll ^ 5 # J . Ethnopharmacolo 
gy,1999,66:227-233)£^f;:{i£jkbTM3o C©#&-efcfc, COX-2 yu^—p — 

^L£*fl§-ffi|fflJiS£ffl^£o ^©^^(3 J; Ox COX-2 ©«EU^;WC#;L3|fc|& 

< ^©fbl^Jkl-o^T COX-2 ie?©M»fflCot>tl?«b, ^©7£t$ 
©A^^i:Mt^b^c7)^jt^©M^^^bfeo ^bTs COX-2 Miik-F<D$&M 

nmimiz^m^m^&o^m^mm^, miz^vftmizmw*^*- zmmmt* 
mmizm-t&o 

Cl} TIB— ( 1) T^^tiS^t: Fo^>>7t h7xy >S§##:, 
^£7)^^(c|^^ti5^^W«^^ COX-2 3g«M3iJo 

-flSsS ( l ) 
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R2&, ztztemm-rji*}^ 

fc£U Rl> R3, &cfct>*R4cD^&< £&-ofi;fcg^T&S 
C2} XI hX2fr\ TO(z^Dy>T»fe?> CU IcISHi© COX-2 ZZMWfflMo 
C 3 ^ ;n d >f># Br X'& & C 2 3 {3fB«g© COX-2 $&Mm$\ffl 0 
C 4 } R2 ^S8!7;^;i/Sf$) § C 1 3 13|3«B© COX-2 ^WJ^Jo 

^^(Z^V^T7K^T•^^^nTV^7 3l^^;^*T^S C4} ^IB«g<7) COX-2 ^ 
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(6} (1) Xm^fi^it^W. ^A^^->, x-V*?*??-*—}^ )V 

^;tU> N ?-r-fe^>\ te&ilyu u^yfr%te&mtp%m$i£n%\,^1rtifr(D 

ih&wz$>z> un ^$m<D cox-2 zzmmfflfflo 

C7} CD (C|B«® COX-2 |g31«jgijfr £ & 5 s COX-2 Ici^iJi^^bT^-Sflli 
&£^&:£3§BJ3yu bus3-^ (1) W^n^bi^ltfX COX-2 ^W^J 
^£&#-f 5X*§£^is\ COX-2 £3©fy|gmbTl^M«©^l^&CC|W-f So 

^b^cd cox-2 mmwfflmiz&^xmMfr£-r2>fc&mZs mm-®& 
(i) t'^^ns ^ b f d +^7^ h 7 1 y >ni#, ^^(D^mizm^ 

^n^J^-e^So *^B^#?,(i s — fl§!5$ (1) T'^^tl^ltat^ COX-2 ©pists 

*%Bj^b^tl(cj;S COX-2co^rajftffl^^b^5^«»(cW^-e&?)o 
*^0^{3i5V^T COX-2 (D$&M®iffl£l±, COX-2 jlfe^O^hfflaRO^acD^-r 

(c)R2 hUT^>^;^^/rtt7i^^;i/*^#d'fb^-ti(c*?v>-r{±> ^©^> 

-tf>m (B3I) ^3^h4^i(Zi5V^T7J<^*T"gm^nTV^SCi:*5||*bV^o 
^(Z 4 ifLCD7km&&1& g; b V a o 

(1) ^«J^-rS§Sm*(3*5V^Ts AD^>i:lt Fs Cb Br, 
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ji/^t5u^-e§^o R2 c73g^T;u^;i/S^ utii^ ^d^^^- 
;i^p< h^-^^>^^;i/^^^j^-r?>c^^T#?.o R2 ©T;i/Jr;i/SS^ 
(iSi^T;i/^r;i/a(±, R3 cD7Kmmt.tz^^->T)i^-)i^t.m (CM) 

^ $fel^ny>t$5C^?5o #&cA3|<D2{i(RlK *5J;t>'4ffi(R4) 
(37.K^S££FOJt-£\ 3&(X2)£ 5te(Xl)^l$£^n^>^gl&£nT^3£ 
£#SI£L^o XI h X2^[SIBt{3Br COX-2 2g3i 

^)im^7 ^^^jim^m^^-mcD^m^ 7^#jj Yhm±tiz>it&®} 

x&q, Huge— jua^ (i) ^^-z>x^-x.hn^m^mx.tzit^^: 

mn-rzzt&x *mM<D cox-2 ^mwum^mmt^^ < rt? 

d tl <=> (Dit^ iz&m? £ 73 & & £tftJT'<fc -5 o 

BuiB-i^iC ( i ) xm^nzit^no mz cox-2 $£mmmmizmti2> 
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(i)<ir;Hr*-> 




OH O 
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f^Chii^feS^ ^(D*ti-XAi±jz%}X$>Z> (Cancer Letters, 1994,8 
7:107-113) o 

7Dl/f> 

$f;l/^7-feF7i;>^ ^ 3 #\ COX-2 Sg^jflJftJftffl £ 

WbTV^5dh{iff^^^nMT-S)5o Mfc, 3,5-y7nt-2,4-yh h'D^ry7 

es., 1983, 18:66-75, J. Sci. Inst. Chem. India, 1984, 56:163-164) 0 bfrU 
D COX-2 O^M$iJf^ffl^^-T?>-h{ift]^nTV^^Oo 

^smc et § cox-2 (DfmwfflMtiL. cox-2 <D§mnn*\*o mmco^m^m 
miz&uT^m-e$>z>o m^mzi±, i±hi&*jms<D&5te cox-2 &mm&m 

mmz&ls^Xte COX-2 (DftM&jtm^T^^&CLt&mzm^fr (Cancer Res. 1995, 
55:2556-2559, Cancer Res.l995,55:3785-3789) 0 UT COX-2 (DftMWUi?^ 

ik<D^mz^tet£&i$m&m%m£ftx\^z>o ^tct^^x, cox-2 ©%s«jsi^j 

ancer Res. 57, 1276-80, 1997), Cancer Res. 59, 4356-62, 1999), 

^JBKIB3fiE^t43V^T* COX-2 ©ii*iJ^3!#^S£nT^ S C ^fr ;m£>© 

fitc*rb-c***w©«i©^Bes(ittWSft"e*So cox-2 <o$smfflffl 

cox-2 <Df&m>%&mirz c 

5ci:^t*l5o COX-2 i: cox-l ttS&3Mfc^©0«!n? & — ^© 
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*^0^(3ctS COX-2 ^»J^J^^^S*^J^©^*fi(i, 
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S£L<f±0. 0l£tg~0. lmg. £t)S£b<fci:0. l//g~0. 0 1mg£ 

*vrcii:#-csso m%k&)t£& J 3-&i±, zmm<D^ i&m, ^m. 

mm<Dffimtzm.m 

mH±s h7i^ >43J:t^BHAP {3iJttS> t£-«#<DC0X-2 ^D^E 

-^-^rS^cD«i»^^^-ri2Io M&^bi^<£>*tJ^ COX-2 7*d 

mztiz&cDx&m^o 

mmm 1 } cox-2 yn^-z-mwm&nmfe 
1 2to77^y^ h^b^(cov>T> &mmmziz£^xm$£gtifcm*m 
fflit, b h^««{^*5^5 cox-2 yn^—^—^mm^comm^mtm^ 

(1) H^ccMfflu^cfb^ 

( + )-:*7^dr>(catechinh (-)-^ h'^^dr >(epicatechinh ^V-te^>(myri 
cetin)*5J:t>'TGFa(±, Sigma Chemical *±( St. Louis, MO, U.S.A. liP^lAbfco 
:x ;i/(eriodictyol) N 7 -f -te^Xf isetinK ^r>7iD-;Kkae 

mpherolk V X luteolink A^^>(rhamnetin)(i Extrasynth 

ese (Genay, France ) £>^A bfco f—Ts^^f >(genistein)(i: x Fujiccofr£> 
lALfeo 7D l^Xphloretinek ^;Hz^XquercetinK jo£WX7-t 
h >(resacetophenone){i. ffiytff&Mfr £$fA bfco ^f^D*^^r>(ep 

igallocatechin)tt, ^Bax^^^±^ f,iAUfco 

( 2 ) mmmmm 
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t h 7<MiB.3mMti&( human colon adenocarcinoma cell line)T&3 DLD-1 fciu 
Health Science Research Resourses Bankj fr£>A^bfco HHIS^ 5%$&$HM 
^M^>J§&JElfilvi(Hyc lone Laboratories, Inc., Logan, UTK 43J:trtft^*B 
K(100 ug/ml X hI/7*hY^ ^>> s *5ctt5100 units/ml <J >)£^Dl, 

£ RPMI1640t£JWr\ 37°C N 5% C0 2 T"*tJ#Lfco i«(2.0 x 10 5 cells/ml)^ 

(3) MflS^MJ^ (MTTT^-b^) 

^tg#MO»^Jg^, 3-(4,5-^^;i/^V-;i/-2-yl)-2,5-^:7 
^— fl/^ h -7 V U ^ A(MTT)^^-fe-f (Mosmann, T. Rapid colorimetoric assay 
for cellular growth and suvival: Application to proliferation and cytoto 
xicity assays. J. Immunol. Methods. 65:55-63, 1983)t3 X D?fe£b£:o Wiikiki^ 
IsfcnrMLfc^ mm&ZZlZ 1 mm, 0.5 mg/ml <D MTT >*o. 
^— i>3>Ufeo MTT *;i/^rlf >£ N 

:> K(DMSO)Ti£8?;*-t2\ 595 nm ©UR^^ Microplate Reader (Bio-Rad)-eMI^ 

(4) cox-2 7*u^—#—mmm&(Dmfe(Dfz®(Di)K-#—mfcT7y^jm 

t /A DNA £\ im:7>r^7^e»lf/r*M l J >^£:lob>£i«L£o 
-2046-+32 (^¥^^^^©ffi^^^B) ^T©M®^^ 

h COX-2 5te^rn^-*-£, ffr PCR * y h (Sffll) PCR&fc 
J:t)^i|iSbfeo b h COX-2 MB^CD 5' 5 -2046-+32 5' «j<DlB 

^ijCzffi ^ -T 3 PCR 7*^ ( 7 * v — h* ZT ^ <i ; 5' - GGAACTCTTCACTCTATC 

CTGCTATATAAGGTGA -3' ; I2?iJ#-*§ : 1) , &ctt>* 3' ^(DmmzffiMT S PCR 
7-7^?- (T>^-^>7;r^^^- ; 5'- TCCTGACGCTCACTGCAATGCGTATGACAATT 

-3' ;iB3W§: 2) ^7r-r^yni;- (#0 t^Lfeo DNA HtH"^ 
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lacZMfc^:fcc£t>'-7^*^>^> S^rT^— fe? (BSD) iifc^WlT?. pB2-/? 
Gal-BSD lacZ ?te^©±^t-9-^ h^flAbfco CCDik^-r^^ 

* K£pC0X2/B2-/? Gal-BSD h£-3(t£o 

DLD-1 pC0X2/B2-/3 Gal-BSD * h* DNA tilfeilfco S?\ 2 

x 10 6 DLD-1 10 cmiMmiT^S^-a-feo —mmm^^tz^ lIBIJS&Tf 

xTM-20 (Promega Corporation, Madison, WI)£#Jfflbs M^tu©^ — j. 
t£oT. 15 mgCDT"^^* K DNAT^flfc&bfco 20 m 

g/ml O^y^Ts^-l/V^ SJ^(Kaken Pharmaceutical Co. Ltd)^^tfigJfeTJl 
IRbfeo DLD-1 «0^;A DNA pC0X2/B2-/?Gal-BSD Sf^o^^^Mfe 
MBfl§£, DLD- 1 /C0X-2/B2- 0 Gal -BSD h£fW£o DLD-1/C0X-2/B2-/? Gal-BSD 

DNA 2078 bp © COX-2 rD^-^-M lacZ jtf5^©T^cDIE^ 

&DNAW>t£^tf^:^n->£^l&k:fflV^o 
M£s 9 65^ v>T ^n^-r ^— ^U— ^ ^ 2 x 10 4 

IU ^)Uz&ttZ> DLD-1 MM(D±/3-1j^? b v^— o-^hn 
7^-;i,-/?-D-:tf^ h t7yi/ K(0NPG)£*iJfflb£it£iT^-b^cfc D$J/£b 
feo DLD-1 «cD^h&£/5-#^ h^^-Hfrgt^(^ ^hb^u-c^^ 
Wlltl^j;^ DLD-l/C0X-2/B2-/?Gal-BSD *T"Kl, ^©fii£ 0 
/£b£o TGFatllb/: DLD-1/C0X-2/B2-/? Gal-BSD VS/V— b'tS 
t££. 100%£LbTt£^b£o ^Mt^b^-eMU^BtcD/?-#^^ hi/^*— If 

mx^mi^ 500 ^mt&'k ^fm&fctanim^ ic 50 (n=3)%¥-mm±sd t 

(5) 7^*V^ Nbi%^(3j;S COX-2 7°u=E-9 -^^(DmU 
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I Ceo (/iM) 


ICbo IZ&VZ 








6.8±0.7 


100.7 








11.1±2.1 


96.6 








12.3 ±0.4 


88.8 








12.7±0.4 


99.2 








14.3±1.4 


88.3 








17.1±2.9 


87.6 








24.3±2.1 


94.7 








34.7±3.4 


73.6 








144.1 ±25.4 


78.8 








220.3 ±17.0 


79.5 








>500 








5 


>500 







COX-2 rD^E-^-^rStt©MmS(IC 50 =6.8±0.7>aM)^^bfeo 
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OH O 

— 77/V-ra5xWr^r> (IX) i± N COX-2 rn^E- ^— fe^rS 

tt^^b^iart:^v>tti*J^(IC 50 =220.3±17.0/zM)*^bfco 
(IX) ^\zt>=r*y 




OH 
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(i) 7^#;-)v&£ZF7^^;-Mz&vzmmfe&*^T?>mm<DMm 

r^Mfe77^VY F©*^ ^ i>-fe^>£Bfc^T, y^tfy — ;MiC0X-2 
rnt- * — (D^v-yu y-b-— x-fo-otzo fettle 777V-;i/{ix^f 

^^r>(epigallocatechin)^|^V>Ts COX-2 T'P^E— C0^V>it7°U y it— T 
feofco 7^;W XzIt^xUt^^f^- ;i/(eriodictyol) s ^V77^> 
tltsy-^r'f XgenisteinK F D*;i/=i >tlf5 ^ D l^Xphlo 
retine)tt^rTs C M± (X#bb) £ 4-;f * V*£W U COX-2 7° n^—^—©^ 

=• y-fe:^>£B$^T COX-2 /Dt-^-C^^ri/ >y ofco s^ric 
oit:^D*^^>^[^^-r. 4-^V»£^<^tJte^:T, COX-2 yu^c—ty 

— (Dm^^v-yu >y+t— -e&ofco b ast 3-0© oh ^ u-t^:^ 

*J:Vx^fPAT^>l±> COX-2 rD-E—^-^^rStt^WJb^^o^o ^ 
>7xD-jb (VII) £>7Vl/-fe^> (I) BS©3'-, 4'-0HS (X 

#hs) #\ COX-2 rD^—^—i!E^t40ttiS«J^*±#^^TV>S*)©^#^. 

^n5o 
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(VII) ^r>7in- ;b 




OH 



OH O 

(X) $-;nz*-> 




&L±<Dj&frt>^ C5±®4-t*V^ i5«fct>*BS|J:GD3\ 4'-0H^p\ COX-2 

(2) mmm^<Dm^mmcomwm 
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